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They reduce the risk of myocardial infarction, stroke and CVD mortality by about 25-30%. 2 That is one of the reasons why all current clinical guidelines 'virtually mandate' lifetime use of statins once they are started, thus becoming a challenge for the patients due to their possible side effects. 3 Furthermore, there has been recently a tendency towards maximizing the strength of statin treatment, sometimes with greater doses or potent forms. 3, 4 The IMProved Reduction of Outcomes: Vytorin Efficacy International Trial showed that the combination with ezetimibe/simvastatin 10 mg/40 mg let to an absolute 2.0% reduction (relative risk reduction: 6.4%) of the risk of CV events in contrast to simvastatin 40 mg alone. 4, 5 The trial also demonstrated that the patients with obtained very low LDL-C levels <30 mg/dL experienced no discrepancies in adverse effects than those with higher LDL-C levels. 5 ODYSSEY LONG-TERM and the Open-Label Study of Long-term Evaluation against LDL-C trials with proprotein convertase subtilisin/kexin type 9 inhibitors also supported the hypothesis 'the lower the better' for LDL-C levels, generating more arguments for lower LDL-C targets <50 mg/dL (1.3 mmol/L), in contrast with the current targets <70 mg/dL (1.8 mmol/L) for patients at the highest risk. 6 These results are in line with the 2013 American College of Cardiology/American Heart Association guidelines, which advise the use of high-intensity statin therapy and extend its use to more categories susceptible to CVD. 7 Taking into account still poor to moderate statin therapy control in the high-risk and highest-risk patients (even 50% of patients are non-adherent to therapy after 2 years), as well as the aforementioned data, more intense targets seem to be very important; however, on the other hand, high-intensity statin therapy might also increase the risk of statin-related side effects and statin discontinuation rate due to this fact. 6 Statin discontinuation-a problem to be solved Statin discontinuation may concern the patients with complete statin intolerance, 8 as well as patients with cancer, palliative care patients, patients with cachexia, 9 but also elderly patients, and primary CV prevention individuals, in which the risk of statin-related side effects (mainly associated with newonset diabetes) might exceed the benefits (especially with subjects with risk factors of diabetes well adhered to nonpharmacological therapy). 10 Statin discontinuation (as well as essential dose reduction) has been associated with higher risk for CVD events and death in patients with coronary artery disease (CAD), and especially in patients after acute coronary syndrome, in which the instability of atheroma plaque might appear. 3, 11 However, research on the causes of discontinuation of statins in routine practice is still very limited. 3, 8 In the retrospective cohort study, the authors investigated the reasons for statin discontinuation and the role of statin-related side effects in 134 263 statin users from the Brigham and Women's Hospital and Massachusetts General Hospital. 12 Of these, 53.1% patients reported statin discontinuation at least once, and 17.4% reported statin-related events. More than half of the patients who stopped taking a statin because of a statin-related event were successfully restarted with a statin. 12 Another survey, conducted in the group of 1074 French subjects treated with low doses of rosuvastatin, atorvastatin or simvastatin, reported statin discontinuation in 30% of the symptomatic patients due to muscular symptoms. while 42% of patients suffered major disruption to their everyday life. 13 In the Understanding Statin Use in America and Gaps in Education survey carried out on 10 138 US adults, the causes of discontinuation were muscle side effects (60%), cost (16%) and perceived lack of efficacy (13%).
14 However, in randomized placebo-controlled trials (RCTs), it has been shown that statins do not increase minor or serious symptomatic adverse events. 15 A meta-analysis involving more than 80 000 patients from 29 RCTs found that only a small minority of side effects was attributable to statins. 16 On the other hand, the misinterpretation of trial facts about statin side effects might cause harm to patients, 17 and it needs to be emphasized that most patients with any side effects to statin therapy as well as statin therapy nonadherence were excluded from RCTs at baseline. 6 Data so far also support the possibility of unnecessary statin discontinuation in patients who like to report side effects (so-called nocebo effect), thereby placing them at increased risk of CVD. 18 Statins have an acceptable margin of safety, when used in properly selected individuals who are appropriately monitored. What is more, despite the fact that we do not have any sensitive biomarkers of statin intolerance (it is difficult to treat creatine kinase as such), it is crucial to try to predict the side effects of statins, based on the well-known risk factors and conditions that might increase this risk. 19 
Statin discontinuation-elderly patients
Along with their primary lipid-lowering effects, statins have many ancillary actions that may be relevant for body wasting. 8 There is the suitable number of available reports that suggests that low body mass index is one of the risk factors of statin intolerance. 8, 20 Cardiac cachexia and sarcopenia occurrence is also associated with age, and in this aspect, the available data have suggested that statin-related sided effects may more often affect elderly patients, reducing their quality of life (QOL). 21 Available data and guidelines suggest that statin therapy may be suitable for older adults with CVD. 21 However, elderly patients, particularly those over the age of 75 years (or 80+), have not been properly investigated in RCTs evaluating lipid-lowering therapy. 21, 22 Therefore, the available data on the efficacy and safety of statin therapy in elderly patients (especially without diagnosed CAD) are still very limited. Especially in the group of very elderly patients (80+), the levels of LDL-C and total cholesterol are usually lower than in the younger subjects. 21, 22 Some authors also reported a lipid paradox in this group, suggesting that low levels of total cholesterol might be associated with the worsen prognosis. [21] [22] [23] Ageing causes changes in drug pharmacokinetics and pharmacodynamics, which may increase drug concentration, increasing the risk of side effects. 8, 22 Physiologic changes with ageing include absorption, distribution, metabolism and excretion; there is also a decrease in lean body mass and in total body water, causing a reduction in volume of distribution of hydrophilic drugs, as well as lipophilic drugs but mainly due to increased proportion of body fat. 8, 24 Reduced liver mass, hepatic blood flow and hepatic metabolic capacity observed in the elderly causing accumulation of metabolized drugs and decreased glomerular filtration rate, renal tubular function and renal blood flow is a reason of accumulation of drugs cleared by the kidney. 8, 24 Reduced chemoreceptor and baroreceptor sensitivity, reduced beta-receptor sensitivity, impaired haemostasis, and comorbidities and multiple medications are other important factors that might be the reason of statin-related side effects in older adults. 8, 24 Statin metabolism differences may also essentially influence potential drug interactions. 21, 24 Taking all the aforementioned data into account, elderly patients are at the high risk of statin intolerance. 8 A prospective community-based cohort with 4137 men aged >65 years followed for about 7 years showed that elderly patients on statins were less physically active compared with those who did not use cholesterol-lowering medications, independent of cardiac medication or medical history. 25 The possible reasons for lower physical activity levels in statin users may be general muscle pain caused by statins, exercise-induced myopathy or muscular fatigue. 25 What is more, taking into account numerous concomitant diseases (as well as life expectancy, time to benefit, functional status, polypharmacy and adherence to treatment), with the absence of CAD, and taking into account the risk of side effects, the question is whether statins should be really considered as the first-line therapy for these patients. According to the International Lipid Expert Panel Position Paper, 8 there are very detailed recommendations on how to use statins in elderly patients in order to be the most effective in case of CV prevention as well as to reduce the risk of statin-related side effects: (i) statin therapy should be started when clinically appropriate, especially if the benefits on CVD prevention outweigh potential risks; (ii) discontinuation of statin therapy should be recommended in case of severe illness, major surgery or major trauma until the person recovers. Any such decision should be balanced with the risk of discontinuing statins; and (iii) hydrophilic statins at moderate-intensity doses should be first considered in elderly patients with CVD.
Statin discontinuation-terminally ill patients
Statin discontinuation in terminally ill patients might be harmless, saves money, spares patients from taking medication and from the symptoms connected with statins and is usually well received by patients. [26] [27] [28] In the recent study Editorial by Kutner et al., 26 the authors evaluated the safety, clinical and cost impact of discontinuing statin medications for patients in the palliative care setting. A total of 381 patients were enrolled, of which 189 were randomized to discontinue statin therapy and 192 to continue the therapy. Mean age was 74.1 years, 22.0% of the participants were cognitively impaired and 48.8% had cancer. The proportion of participants in the discontinuation vs. continuation groups who died within 60 days was not significantly different (23.8 vs. 20.3%; P = 0.36) and did not meet the non-inferiority end point. Total QOL was better for the group discontinuing statin therapy (mean McGill QOL score, 7.11 vs. 6.85; P = 0.04). Few participants experienced CV events (13 in the discontinuation group vs. 11 in the continuation group). Mean cost savings were $3.37 per day and $716 per patient. 26 Based on these results, the authors suggest that stopping statin medication therapy is safe and may be associated with benefits including improved QOL, use of fewer non-statin medications and a corresponding reduction in medication costs. 26 However, they also emphasized that further studies in different clinical settings (chronic diseases, including older adults, patients with chronic heart failure and/or cardiac cachexia/ sarcopenia) are warranted to finally answer the question on the risks/benefits associated with statin therapy discontinuation. 8, 26 Despite widely discussed limitations on the aforementioned study, including lack of meeting of the primary outcome and study design, [26] [27] [28] the authors provided strong arguments for the safety and QOL improvement after statin discontinuation in palliative patients. However, available studies offer insufficient details regarding the patient's needs in the different stages of terminal diseases. There are also single studies investigating the impact of statin discontinuation on the reduced risk of drug-related side effects and QOL improvement, especially in patients with cancer with the limited life expectancy. [26] [27] [28] Therefore, it needs to be emphasized that the available data are not sufficient to draw any direct conclusions or recommendations, and any reduction in the statin dose or discontinuation should be balanced with the increased risk of CV events. 8, 29 In the recent study by Nielsen et al. 30 in the group of 674 900 individuals aged 40 years or older on statin therapy, the authors showed that the prevalence of statin discontinuation was 18% at the end of the study and was associated with increased risk of myocardial infarction (odds ratio 1.26, 95% confidence interval: 1.21-1.30) and CVD death (odds ratio 1.18, 95% confidence interval: 1.14-1.23).
